Gastrointestinal calcium absorption in sheep is mostly insensitive to an alimentary induced challenge of calcium homeostasis.
For ruminants, marked differences to monogastric species have been described concerning the localisation and vitamin D sensitivity of gastrointestinal calcium absorption, particularly with respect to the forestomach compartment. Therefore, we investigated gastrointestinal calcium transport of sheep as influenced by a dietary calcium restriction and/or a supraphysiological dosage of exogenous calcitriol. Using the Ussing chamber technique, we determined calcium and mannitol flux rates to differentiate between para- and transcellular calcium transport in rumen, duodenum, jejunum and colon. Expression of epithelial calcium channels, calbindin-D(9K), and basolateral extrusion mechanisms was determined by quantitative RT-PCR and Western blot analysis. Active calcium transport could be demonstrated in jejunum and rumen. A significant stimulation of jejunal calcium absorption was only observed in animals treated with calcitriol. The alimentary calcium restriction alone did not result in significant effects indicating a less effective intestinal adaptation to alimentary calcium restriction than observed in monogastric animals. The observed ruminal calcium transport was not affected at all, neither by the diet nor the calcitriol treatment. Furthermore, no significant expression of epithelial calcium channels or calbindin-D(9K) could be detected in the rumen; therefore it is concluded that calcium transport in the forestomachs is probably mediated by a different, so far unknown mechanism.